(19)0*B#fF/f (JP) (12) ^ jft & ^(B2) (H)ttiff#*f 

^2969184^ 

(45)5gffB ^ll^(1999)llfl2H (24)S»B ¥fi&ll*P (1999) 8/327B 



434 
37 1 



fW<JR©»l(£ 9 JO 



(20fcbH»# 


«H¥2 -92021 


(73)fttfti# 


QQQQQQQQQ 














(22)ttiHB 


¥J«2^tt990)4H9B 




JCR«»«K*iriTB6#2^ 








(72)58«# 






(65)£H## 


ttW¥3 -290970 




]fc«»A£TF*5Jl|ilT2951#ia© 5 


J] 


(43)&BBB 


Wt3¥(1991)12fl20B 








MfcfcB 


¥«9¥(1997)3^17B 


(72)»W# 












S0e«RAi?*5Jl|irr2951««&O 5 


* 


























(58)SI&Lfc#$F(Inta 8 . DB«) 










H01L 21/8247 










H01L 27/115 










H01L 29/792 





(54) Bgguw&fr] *«^>5>****U 



(51)IntCL» *ME? P I 

H0 1L 27/115 HO 1L 27/10 

21/8247 29/78 
29/788 
29/792 



1 

ztiK** v my- htm® t , ^¥^f^JicD-H®jo 

IM* UJB**- bffiS»»o±at=JBjSSixfc^ * u ray 

y- Meant. Ky-neaw±fc. «na^»tcafli 

*%Wim® h y y : JX * U t§W« fc 



2 

y * t mm h y y vx 9 x-mm trmm hy>i; 

x? {\xr*^)vyyisx-?t\^) k.wm<r>mm 
vyyvx? wxrsmvyyvxtk^o) ktmm 

ZitXBf&L. Z<r>X*:V hyyiSxrtMiRhyyi'' 
xft*. •e<7)-^c7)y-xmtfte*<50KL-< y^M 

t zm+zmm&i-ftix&mtzimixhyyi; 

xt*^)*®®.Ltzl><r>tf%&L>1xX^&. ftfc. 
Vhy y=Jx tkWRYy y-Jx * k litti^ti, ¥- 
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hmmt. y-MewRfc, im*m#®t. y-x, 

mm b 9 yitxrny- btmmtwMwm 
m^^mmxm^nx^h. 
m 9 mnmm&?>ffl& h ? y j'x* * y nmm® 
S&mT&t). zzxil. i-o<nx*v by yvxf£M 
ix 2 imm vvwx? tmxMm byyvx? 
* t y o^nift^ trua . 

y h 7 y s^'x ?Ti opUBfcaiss fut 2 oogstR hyy 

: JX?X'h*), h7V^^Ti<0V-^mfiSSi(i 

*u x * y h ? y s^x^tj <?) h w y%m imu<7)M 

fthyy*Sx?T t 0)y-xWfi&i l zffi&ZtiX^&. * 

ix. me.--j}C?>mw.h : 7y> ! x?Tz<r>v-xwMsitt 
hyy-sxfjt^yw-xmssotzti. flttroSft 
b yy^x^izco y«®2 (i h 7 y>>x?*=e y 

<7)FW >^flEDoi:§*irfc9, 15fay-x^|Soi4ll 

Kiz^v-xyjyfcmmti. BrneHMymaiDo ; 
* 'j h 7 y i/x ?h <r>y- 1 m©u im* lsv >® i <o 

r-byjyiZftnZtl. 2^<mm.byy'JX^hco 
f- b z (40^ L5rv ^ 2 oy- h y A y 
«$*VO>*. «ifieiSlfc t t^2^y-h5'f 
y|*^ft*Wfc:BIIS*L, y-X74 yfcJrtfh'W 

yyjyiiy-byjytmzzitxz&m&ztix 

£0, h^yxX^TifcSKRl^y^X^fct;: 
4oTtgj£$iT.S&Jg?f7y^X^*yj4. *1. $2 

y-tyJ ytv-x, KHy^-fyfcwsaMrc:* ■ 

{4&#i5KLTfr&;b*U. 
H 9 ®{efcv*"C , ( a ) teS&a^ ( b ) I4M£ 

f^, ( c ) ^m^L^n&mmm^Lx^h. 
t -fs&Afcov vcswj* * 1 . #5a*b&4, si 9 h 

(a) t^-tJrdtc. y-X^MBofcitfFW >ttSS 
Do&^lffi (GND) •f&ktMZ. WRVyyisXtli?) 
¥- b«®2 tCON^EVoo SrEpjD L s ^ * U h 7 y ^'X 

U ^'J b^y^^Ti^y-MSiGi tv-x, H 

^^'J h?yi>x*Ti (OFPKB) fcfr 

4fc»4«l4. §590 <b ) J: y-X« 
«ESoi>4tfW W y^»o£&ift (GND) -Tatti) 
fc, ^h9y^X^T2«y-hm©J2tONmffVoM5: 

Mnu ^^y h^y^'x^Tioy-h^esGit. g& 
^«E+Vph(4^m^m'*«E-Vp^Epjirrs. CO 9 
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i-O&mflESrEft&irtSi:. jKft r- 7VxX^T 2 ^V 
U ^^E'J hvy^X^Ti^y-hmffiGitV-X, H 

m ym^si ,Di t wra(;sa*isn-vp titm^w^ 
tiil(-Vp) h^yj/x^TijWfflStt 
S(OKKA) fcfc*. 

y h^y^'x^Tioy-hmflSGi fc v-xm®so i&gjfi 
(GND) -r&iii^ SltRh^yvX^^y-h^ 

Vyyi?X9txifimikW& (0N)Kffi) Tft*i*fKP-f > 
m®Do*^7-A^SofcmSfc!)WU ^^yh^V^* 
X^TuWKi»«« (0FF4^S§) T^il{fBirSmgS{4^ 

tiKc^zfr. v-xnM&frtzv-xyjykmihn. 

2 ooSSft h 7 y^'x 9lt Zffix.tzfflgk YyyVX** 

t y fconTUWiLfca*. h ^yj/x^^^ y t 
14. lo^t'j byy : Jx^l,zitlX l-onMRty 
yisxfzmix^h \>cotfbh . 

{4. siRi^^yfflo^iih^y^x^tasimiOjf 
y y vx ? t mi h y y vx? t zmmiMuzx o m 

0^gS8f ( TfflR ) < , L^j^-jT h y yVX 

9 xv) smmizEffl vxms.2 ti&wjvtv «•/ 9 
x0)m&&z±.if&zktfni^t^offlm*i>'>x^ 

fc. U>t. fif*o?i)ih5yvx^^^y(4 % ^*y 

->mmt su^^m h 7 y i-'x him® 

* y ffl^ h 7 y yx 9 1 mmmm Yyvvxtk* 
ztiftiMxmxwM i%mui%t>-?, LKVixm 

m byyitX?**: >J (OSlit^ < (DTWkim-tZ I 

^offl®i>i>^x^fz. 

t*TC> -e«oawfc-rsi:c:-?)<4. ^^y^ish^ 
yitxtk mmmm v yy=jx 9 1 Tm&stit b y 
yvx?*iz y om?mmi^z < Lxmu&±tfh 
a t htt^z. ^xm&x-m, fcaeat * 

crumftmei-wmizm&ztit:* * »j ffly- btmm 

&Ltz®ftco±mzBfifetitz* * vmy- bwmt . 
mi¥mfamnimmizmf$.z titz y-x, h v j y-i 
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at. miitmwmm&ximsiv-z, wty 

L Ry-MfiKBUifc:. ffre¥*fMf^l3(7£il! 
Ceo J; 3 » ¥SWMMMiilltlfc* t U ffly- Mfi» 

ar. *H"iB«iatw*Biif*«iaL-c»w*. 

SSI BM&5H*i*SWI*>*l ^H^LfctfO 

x\ mimaix/^mmmhyy^^^jm 

-hWGiott, T»y-b?-f >UiokHt«fc, 300 

oknmiz&tfLztvc^h. tit. miwm&z 
«. mmTUY- h y* Miuofc jOT»y- vwm 

±«a5^-O|g@[(i4000A. T*y-h«fi&oJt05*#- 
<Dffl|£iilOOOAT'*6. *l/C. £4WIfl2Kltl(12a 
±fcl±, T*y- hKlijn30XKll4>l2ffgWz;bfc 
->-C»Jfc3;h.TH4. £<0T»y-htttMB3tt*<0.fc. 

U^y) jW>£6TWe«Wl3a*>_Lfc:, Si (^ya 
y ) *>«*lt£ £ < L-C«frWWMg£ t fc*feSi Nd» 

*. =5rfc. Boiera^igi3a(7)»i9ooA. **ytt 
smmitx?>®mii\oo at** i> . £ *>T*y- h *e$st 

13c9_L (^*yit^^l3b<7)±) fcfi, t**7t* 

i/'J 3 »; x'J a va»fc$r* i S<o¥£f<Mf 14 

# S y y ^ # * =E y ^MRiFJ^RfcStJB-r * / - y ic 

( nmxnmz b'-rntr^tuy r * ^ y n 

fitni. c«y-^iMSiiJ:ufHU'fy«ffiDl4-e 5 

8/21/05, EAST Ver: 



) &HP29 69184 

6 

MtJitfy-x. KM54WS.D*>±fcii. aHRii*) 

»y- MHMtlWXJifcH, ±»y- b 7 4 VGL 2 o^T 

•e ix . n«T»y- h mi 0 1 , ™w&ft]Bii2 

*5J:U r m?tS8t«a«g^i.oTa5y-M6S)ill3i:. ¥S 
-S^tyffl^jRh^y^^ (jar. jttuh^v 

u % iN»*Mli4«>f-+y*^*i6i«>ttij)U» (y-x, 

hm ymffis.Dfsko+aas) tcwisjs^-c, 

d 0 witn-r 4 +*aw? * y fmt x v ^ . 

Idx ^& y §mt y -x|S s k co^lfc t y ^li k 

IMlRkS*i-C^*. -r^^.. C»±»y-Mft»« 
16(4, ¥«*ai3c^«c&S5T®»SISl6aks i« 

ebcoitmie^^ym^fcivy-x, ni^'fyifiis, 

$*ifcJJi««Rl6ck*»4,^**Jiiaik $nTfc 0 . 

&<?>%usiuxBf8.zti, ^vi-yrxb-v^m&umi 
oooa k sft-cfc 0 > ^<7)±g?y- Ymm\w>mm& 

» (TJHfe^Rl6akX-yf-y^h>yA'm|fe^(Sl6bk 

JJB6IMI16ck*»4>«r*=«H»*) OJKiPti. ¥33 

Wf i4<o* * y «**rjfi»#fejb«y- vwm o 

A) fc£ii s ±*y-h«»io<oa«af» (T®«^ 
Ml6akX-y f-y^ h y^ffl«IBRl6bk*>6*6rJg 

A>+»*y-MKE*8aiilT&*JRW (2000A) k$tl 

ion: 2.0.1.4 
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S3 BIMffiiEftK YyyVxfW) nW&im^ 



7 



¥gftll4i>4tfy-X, FW>«B,Dt>t!>h 7-fMJLicfc^S^lilfi30^500A^@§tCitfi|§^ 

7y : JZ?Tiob&m-?Z 2-OrtWRmmh5yiSX -e^±tCTS?y- h^fiiGi • k $&&MDl£300OAa 

* (HT, JMifthvyS/'x^kv^) Tio.TiosMBl&S «3(^MR$««. Srfc, T*y-h*SGiik&4.L 

frCv^. CiW2o<7)3iS?h7y> ? x^T2o,T2o<i. li? So&SIBBlteTa (9v9fr) *Tf«U y-YvA 

mmftmutixvv-x, i«w>tfeDk.« >^iok*iT««AW!Wi, inajJioAsweik 

y-X. KM^DI:. ±9Jy-MfetilRl6co- 3107*MJyy57*SfcJ:D/t*-xyyL-CTS 

#<oaHRh5V5''x*Tiott. fde¥*KJBl48J:tfy 7*hyyy?74&fci>9>'<:?-->'yLTy--h5 

-x , ym@s, d k , Mg»Ki6«>flirtr a you • samm-* . 

<mmmt s ±»y- i^m®™ ktiMSftTu 3130 < c > t^-r 4 3 s^n±^s 

*. fc. sog Uty-^-y-^) fcoMHi&i^y- 

i«2owlBRh9^x^T«o.TMtt» %<r>y-Y i^imffimiZxVya-tmzXVMilXZtiZ 

-x, Y]s4y%W>,v**V) byyi/X?hot&m 

Lfciktei^T. ^'J hyyiSxfhotmizm fcfc. 8S3H (d) (c^-fjr^tc. MEWblfclilBt 

HC, ffta±i5y-h^|gl6(7)gliRh7y^X^ t8t£c7)&^SiNJBt) 13ak. ®^mfllfil$-to^tUtt 

T20 ,T2o£fl§fi!rt& 2®m<r)mmm#liZtl?tl. TSff tfiRII (SiOg$ifc££< L7tSiNJ&) 13bk £\ 900A, 

y-htt>Wl3^>tU^tdWJCi-4JH)5a{^f-ir 100A<9/?$fc:giliLT«&«£«$-£-C. ^^T/llfeM 

> WI#|6]<Oll£Tg|Sy- h«@Gioc0^r y *7HI )Sl3afc »J14as^Jll3b> A-A>=5r^Z®«0T^y- h 

nCOMW&lZyv TZitXbZ. z\V)£ diztX^hcr) yittt i StfU^'J nya^&S^ffcJlUk . nl 

14. h^yS^TiokpWIfll^y^X^Tio.T ( nS7^7rX^U3ytfe<inS^iJ^U 

2ok0«SW9$^*«ft*Sfcfc"Tr*»^ Jbg?y-h ny) 7?3>^ h/I15k£. 1000 

#rF35y-h€^ioK7vT$i^CfcW. ^tt fc. Cr4ft&»^*ftV-X. F W yMfl£«IS40£50 

■14*>X*U ^y^xrriofaigkiMiRl^yy'X^T 0AWJfSfc«|»S*ft. 

2o*Wk*«HH* <T»y-Mft«l!!tl3^ty««fc mz. mUV-x, KM y«fiyB£JgK40£7* b 

itjEtsgP^oMfflUS) fc, ^^'J h^y^'x^Tio^ , jy/77^j£t:j:0>'^--yyLT, s?3ll(e) 

y-hmS (T»y-h«g) G10 Sift h?yx fcTtioC, 7-X, KMy«fflffl£WR40*»i!>$: 

xtTzt jio<r>y-bmm <±*y-h«tt) G2<>a>£>{> 40 sy-x, KMy^figs,Dfc4tfy-x, YVAyy 

y-bn&ZtimthZ.ttfX'%hfyL>. X^Obyy AySL,VLZBf&l. &<rVC*-5«y;?:3y:y-:7h-/fl5 

^X^iokiSlRb^y^^o j2ok<7)W:fr£ON$tf £y-X, KW yt«£.Di>4tf y-X, YVAyy 

x«fist«sw*iSEh.i. =5rfc. i^HiSM-C'Ji. ±gp iRt, S30 ( f ) (c^-f ^#:^l4^y* 

fwrnt. T&7-bmm\ocr)mv.Tx$>Mmm<o s. ^fc. zw^mfomua. v-xyAysia^r/v 

ifi-cj: < , ©i. my- btmmf&mi&mtVTm yyA yDL^Ttr hzw^mzbt^xm . 

y'-hm«ioiO^< k fcllltfcttfoL-cvvhlf 4 S30 ( g ) (^f4 a ffi£ll±«£B 



xnx-mmzixz. 



50 



fc. ±«y-h««Bll6«OTIlttMWi6ak, x-/f-y 
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yxb>y>mimm(*>k. immmtei. 1900 a, i 

00 A , 3000A cOJf $ fcitm $ -frS . 

<J:(Cs £30 ( h) fcjj?fj:3fc:, BuEJbJf^Hl6 
ccodfe. T*^-Mft«ill3«^*!;««(T»y- 

12** y fiWh KM y^ffiD k OF§|<9glS#£ 7 * Ml 
y^7^£fcJ:^Tx^?-ym£U OTLX^UW 
$<o±<ogfrfr k y -x . km y^&s, m w «Msfc 
Mfi* &ttKft>6 ftMottft k £ . TJlffe&JKlfc kx 

i=Mmuftmnmm» (jsj?5oooa> t u me 

^t'JUWtV-x. HM>«B.Dk^|JB<o«# 
$■ . TJRieiHll68k x -y +y?x b «y ^ffl«emfil6bk 
*&&*rflRffltolllB»# (HJ?2000A) &S|g|5# 

±S*^JBI16c<oK^#£x.y?-y^LTi>, Cicox 
■y t>-^itff{±x.yf-y^x h v^cffl«»)Rl6bft:J: 

J«C, £30 ( i ) (Sft-J^lC, BUILhSpy- KJg 
«R16<0±(=A1 (TVl^S-^) *£<D&JgJ|j£4000A<O 
»*fcSMK«tf. 7* bVV?77<m£ 

£ *) J*?——y? LX1MY— hMBiofcJ: tf±*y 

ftttl>JRl2«:«3BI ( a ) - ( c ) t^LfclgtM 

t%h*>. £4 EMtlWET»y- h€©Ji o k TOt 
«e«Wl2S:JiWW & LT OS . 

Atfcffc. m4m < b ) tc^-rj: a asKn±*)£in 

Icpsg *»fe*6WIWi2A*«Ecvi>ifefc:Jt 
9*M000A*>W$fcJtl*3-tt\ -^m. 850'C-IOOO'C 
^mSmm^X^MXtW^h 'J 7D-«IfcJ: 

oiifie^^msrTfflrfbLT. £40 ( c ) Jcjjrfi 4 

at, Tai5y-h7^>GLio±c7)Mlf* J $«j4000A. 
hm©3io±<7))gff*WOOOA (0^ilfl^^|gl2$: 

(d) - ( i > tz&LtMxfmbyyvxrx&j 

£ 5 0(imffM h7>^^€'J CD3WHU&0T' 
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1 0 

h ? y i^x ?t 2 o ,t 2 o k mm Lxmm LfcflWtk 
yco^0g&£^LTOS*>\ ^tftfMRh?:'^*** 
totV-x, KMy^ySL,DLk^£llgM:WP 

ft50{Ct3V>T. (a) (b)(iM* 
<c) »4KlflL«««E9ttD««t*UT^6. 

(a) tc*-*-j:-5<z. y-^mffistJit^KMyi® 

DSrgift (GND) -TSkktC 31jRh7yy'X?T2o,T 

2ooy--h^G2otcoNCEVoij^Enjnt. ^ty h?y 

X^T2o,T2o* 4 ^yL, ^t'J byyiSXfTioCO-y-b 

mwiiotv-x, KMymffis.Dk^t^ji^mjE 
vmmmi3bcD7-bmmGiottfa&) tts^h?, 

7§il. ^ty b5y^^Tio*«aBi»«ffl (0FF« 
ffi) k=5:S. 

*fcJB*BB± % ^50 (b) t^-Tiot, V-X1E 
ffiStJit^HMyit«6Dt:«ffi (GND) -t^kkfc 
fc» S*J? h 5 y y*X ^T 2 o <0?- h ©EG2 o (CON^ffiVoN 
SrEpJPL. ^t'J h^yvX^Tio^^'-hBgGiot^ 
m^-mE+Vp k{ij3!m{2<?)M£^E-Vpi&EpJirrs. 
Zcr)i.^^S.imWtht, 3f^h7y^^T2o,T 
itifiityL, ^^y h^y^'X^TioOy-hmiSGiok 

y-x, h m y^ffis.Dk «re1tcsa^€ff+vp k m 
m&contiM ( -vp ) a^t-cTS^- hteiuti^ 
t y»c h5 yr§#to**«ta«ftaiS*u ^ty 
h^yy'xnio*^*^® <(wkib) k^s. 

S!aiL^(i, £50 (c ) atc s 
y K^yvx^Tiowy-hmifcGioky-x^fiis^ 

tt (GND) -f&kkUc. jMS?h7y^X^T2o,T2o<7)y 
-Kt|©;2otONmEVoN$rEIWDt. HMymSDtcg! 
ffiL«EEV»iB«llrt-4. ^Oio^^ES-EPJirf Sk. 

^*y h^y^^Tio^ji**© (owks) T*iuf 
h m xudm y -xms te«86#aai % y * u 

h5y^^Tio*>*Sa^SI (0FF««) f*#Uf»K 

h«HGio ks^s«{sgg& fc^>T»y- bwmBt 
msfcrnuiiixsv-x. hm y^ngs.ok^ffJBL 
rartu^tu M?y^^Tiow±t. m^mfls 

*LT. SfEipaHWBMfcilfy-x. HH^fgS, 

os-^^y b?yfxfiut}ffli-&2^<?>imbyy 
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VX 9tz o , T 2 o £8Sj£ Ltz i>COTh & . 

<rtf>}IJ8IF7yy'x:$>.x*yt±, ^t';h7yy^ 

Ti o fc MlRffl^ F 7 y i/X ^T 20 . T 2 o i: £?§J1 l/C flif£ 
L£kWCj> Jrt^'J F^y^X^TiofciglRF 

7 y f JXfho ,T2 o t -CffiiStZtlZ F 7 y y*x t 'J 
^FBBSlS/h* < l/C*8US£±(f 4 £ t #"C£ & . 
2£<r £7)iS)g F 7 y Vx * * * y Tli . iwta^fldu 
fcitxy-^, fw y^s.D^^y F7yi/x;pT 

i o t StR F 5 y I-'* ^T2o J20 i; tcitffl IX ^ 4 
£4. 

*LT, wO$JgF7yyx?;<*y tinvtJi. T 
FTOGi o £ „ Sfl?ll±{cjgjg LfcTWy- F ? 

fifcl/C, T&y-Flg^l3WT&y-F^rlGiofc*f 

iwaiftsr^y^tu §^.^B5ieT3py-F7 
4yGLiofcJOT#y-F^©Giotf)±£, Tgpy-F 

y «ww*»»jjwoaf»t t»7*- f 5 -f yd 

io2:<0|RkOtfiKIR <™UftaWl2i:TTWy-Fiai» 
13) <DJfJ?£JI< U Sfefc, *¥9WWl4i:±«7*-F 
^6G2 o *>IB*>_L»y- F$gJi)gi6£ , ^ft:ill4<0 
? TJmetUftlfe fc "€-tf>fi®:£tt;{cj&iK Lfcx 
v+yjrx F y^jneiuti6b *«>±(cttB** y« 

Wfc*«ESi4T#*LfcJJM^16cfc*&fc4OT 
«i:*4£i:fcJ:'J. £<0±»y-F«iaB6«OlW* 

V**fc*>. 4H**«i40>I!«F?yi/*X*T»olH*fc* : 

* y f 9 y^x^Ti o^y- mtjeTiy- f^ 
¥gfltjf 140.x * u f 7 y y x ^Ti o «w ( T3py- f 

«HSill3^=Ey<l«te*fjB1-4|Wi») tg^F^yy 

x ?T2 o , T 2 o cot 4 -- f n«re& 4 ±»y— f 0 1 o 

znmmbyyitxfx^vizxtut, mtRhy 
yy'x^Tio* { ^^y F^yyx^Tiooy-Fi;® (T 

t frv ¥*fMl4tt J: tfv-x, KWyms. 

D«OTf4.X*U F^yJ^TiofcSSfRF^yvX* 

Tio.Tj.fc&WBLTmLfcfcwaO*:**^ 

y F7yy'X^TiofciMfl?F7yi/xrr2o,T2ofc £-Hl 

*^*£IWt*tf-C$5£l,fc«&». M*. SSffiL£ 

fr&e£i:«<T'#4. 

-M6B«i6£, T®^^16acoaffi^tcx-/f-y a 
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